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DIGITALI PURPUREAE-EPILOBIETUM IN THE CZECH REPUBLIC 
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Abstract: The natural occurrence of the (Sub)Atlantic species Digitalis purpurea in the Czech Republic was analyzed and the 
results of studies of the association Digitali purpureae-Epilobietum summarized. Digitalis purpurea is an alien species of Czech 
flora, invading mainly in western and northern Bohemia, more or less influenced by Sub-Atlantic climate. Although Digitali pur- 
pureae-Epilobietum is a typical vegetation unit of the (Atlantic-)Sub-Atlantic area of Europe, the stands analyzed in the Czech 
Republic can be included in this unit in terms of their floristic composition. In this association, two subassociations have been 
distinguished and characterized in the Czech Republic: Digitali-Epilobietum juncetosum Oberdorfer 1978 with the differential 
species Juncus effusus, Agrostis stolonifera, Carex brizoides, C. canescens, C. remota, Cirsium palustre, Deschampsia cespitosa, 
Equisetum sylvaticum; and D.-E. typicum Oberdorfer 1978. They are characterized by their structure and floristic composition, 


ecology and distribution. 
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INTRODUCTION 


Studies of clearing vegetation became a part of the 
grant projects of the Grant Agency of the Czech 
Republic (GA CR) during 1993-1995 and 1996— 
1998 included in a Pan-European project called 
‘Vegetation Research of Europe’ as the 1* and 2"4 
stages of a Czech Republic subproject. At that 
time, the first overviews of the clearing vegetation 
of the Czech Republic were published, completed 
on the basis of syntheses of literature data and the 
relevés of the first author of this contribution 
(Neuhäuslovä 1997a, b). 

Special attention was paid to clearing com- 
munities dominated by the Western European 
(Sub-)Atlantic species Digitalis purpurea L. 
which forms significant communities in some 
parts of the country. Priority in the description of 
association Digitali purpureae-Epilobietum is 
often assigned to Schwickerath (1933), but that 
author stated only the name ‘Ass. Digitalis purpu- 
rea’ with the characteristic species Digitalis pur- 
purea, Epilobium angustifolium L. and Rubus 
idaeus L., without providing any relevés. Ober- 
dorfer (1938) included in association Epilobium 
angustifolium-Senecio sylvaticus of the alliance 
Atropion two relevés from altitudes 500 m and 


800 m with dominant Digitalis purpurea corre- 
sponding to the Digitali purpureae-Epilobietum. 
He evaluated them only as facies of Epilobio-Sen- 
ecionetum sylvatici and stressed their relation as 
substitute communities to Querco-Betuletum typi- 
cum and Fago-Abietetum luzuletosum albidae. 
Bartsch and Bartsch (1940) evaluated this unit 
similarly, that is, as facies of association Epilo- 
bium angustifolium-Senecio sylvaticus Tx. 1937. 

Schwickerath (1944) reported association Di- 
gitalis purpurea-Epilobium angustifolium from 
the Hohe Venn Mts (altitudes 230-600 m). How- 
ever, his Table 35 represents a rather heteroge- 
neous unit including both Digitali-Epilobietum 
and stands where Digitalis purpurea or Epilobium 
angustifolium are rare or missing and dominance 
is taken over by Rubus idaeus or Senecio fuchsii 
C. C. Gmel. together with Avenella flexuosa (L.) 
Drey. Relevé 1 of the Schwickerath’s table can be 
considered a type of the association; rel. 5 repre- 
sents *Rubetum idaei auct. 

Tüxen (1937) did not mention the Digitali-Epi- 
lobietum yet; later on (Tüxen 1950) he emended 
Schwickerath's association Digitalis purpurea- 
Epilobium angustifolium. 
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Oberdorfer (1957) introduced the association 
Digitali-Epilobietum in the form of a synthetic 
table in which a set of indicators of waterlogging 
can be observed. However, he did not mention any 
subassociations. Later on, Oberdorfer (1978) de- 
scribed this unit (sub nom. invers. Epilobio-Digi- 
talietum) as a ‘Sub-Atlantic community whose 
continuous eastern border goes as far as the line 
Taunus — Schwarzwald.’ Its distribution center is, 
according to this author, ‘in sommerhumidem 
Bereich des Luzulo-Fagetum und Abieti-Fagetum, 
which provides its altitudinal span. Oberdorfer 
(1978) distinguished so-called ‘reine Ausbildung’ 
(a typical subassociation) and subassociation 
E.-D. juncetosum effusi. This division can also be 
applied to the stands of the Czech Republic, be- 
yond the border of the natural distribution of this 
association. 


MATERIAL AND METHODS 


The vegetation relevés were recorded and synthesized 
according to the principles of the Braun-Blanquet 
(1964) approach. In Table 1, species occurring in 1 or 2 
relevés only are recorded at the end of the table, with the 
exception of diagnostic (incl. diff. subass.) species. The 
nomenclature of the plants follows the handbooks used 
for Pan-European syntheses: for vascular plants Ehren- 
dorfer (1973), and for bryophytes Frahm and Frey 
(1992). 


NOTES TO THE OCCURRENCE OF DIGITALIS 
PURPUREA IN THE CZECH REPUBLIC 


Since the end of the 18" century, the natural oc- 
currence of Digitalis purpurea has been at the cen- 
ter of many discussions. Competent botanists have 
disputed whether its occurrence is natural in at 
least some parts of the country, mainly in the bor- 
der areas of western Bohemia and the Elbe Sand- 
stones (Bohemian-Saxonian Switzerland) in- 
fluenced by Sub-Atlantic climate. Most florists 
assumed that this species is natural in the western 
part of the Czech Republic, where it reaches its 
eastern distribution limit. Domin (1937) believed 


its occurrence was natural in the Slavkovsky Les 
Mts (western Bohemia) and Elbe Sandstones 
(northern Bohemia); later on (1948) he added 
some other localities of ‘natural occurrence,’ 
mainly Děčínský Sněžník and Lužické Hory Mts. 
Dostál (1948-1950) had a similar opinion at the 
beginning, and later on (1989) he considered its 
origin in the country to be secondary. According to 
Dittrich (see Klement 1941: 84), for its distribu- 
tion at the higher levels ‘nur die Forstkultur ver- 
antwortlich gemacht werden kann.’ Systematic 
sowing of the species is dated since King Frie- 
drich August II, who recommended it ‘iiberall in 
den sächsischen Staatsforsten zur Hebung des 
Landschaftsbildes anzupflanzen.’ 

A study by Mackeovä (1999) is a valuable con- 
tribution to resolving the question in the Czech 
Republic. This author considers the secondary 
origin of this species based on its increasing oc- 
currence in three periods of time since the 1780s, 
when its first findings were reported. 

In the Czech Republic and other Central Euro- 
pean countries, Digitalis purpurea has its center of 
distribution mainly in newly created clearing 
communities of the class Epilobietea augustifolii 
Tiixen & Preising in Tiixen 1950. Thanks to its 
high number of small seeds spread by wind, it 
quickly reaches suitable sites. 


CHARACTERISTICS OF THE ASSOCIATION 


Digitali purpureae-Epilobietum angustifolii Schwi- 
ckerath 1944 (Table 1) 


ORIGINAL DIAGNOSIS: Schwickerath (1944): 146, Tab. 
35 sub Digitalis purpurea-Epilobium angustifolium- 
Ass. 

TYPE OF THE ASSOCIATION NAME: Schwickerath (1944): 
146, Tab. 35, rel. 1 — lectotypus hoc loco. 

SYNONYMS: Tiixen (1950, 1971) 

DIAGNOSTIC SPECIES COMBINATION: Agrostis capillaris, 
Avenella flexuosa, Digitalis purpurea, Epilobium an- 
gustifolium, Rubus idaeus. 


STRUCTURE AND SPECIES COMPOSITION. One- 
or two-layered, mostly open initial clearing stands 
dominated by Digitalis purpurea and developing 
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soon after logging at places with species-poor or 
missing vegetation. Sometimes Avenella flexuosa 
or Calamagrostis villosa occur as subdominants in 
stands of this association; they are indicators of a 
continuing succession to Junco effusi-Calama- 
grostietum villosae Sykora 1983 or Myrtillo-Ave- 
nelletum flexuosae (Schlüter 1966) Passarge 1984. 
Species of clearing communities and elements of 
acidophilous forest and non-forest vegetation pre- 
vail in the species composition. Of the grassland 
species, Agrostis capillaris is the most frequent; of 
the woody species, Picea abies occurs frequently. 
In the ground layer, Dicranum scoparium and 
Polytrichum formosum are the typical species. 


DISTRIBUTION. Digitali-Epilobietum occurs 
mostly in the mountains bordering the Czech Re- 
public. The most typical stands have been re- 
corded in the Elbe Sandstones Area; individual 
relevés were made in some other northern Bohe- 
mian (Lužické Hory and Krkonoše Mts) and west- 
ern Bohemian phytogeographical districts (Slav- 
kovský Les Mts, Plzeňská Vrchovina upland, 
Brdy foothills). Petřík (2000 in litt.) recorded 
some stands on Ještědský Hřbet Ridge (northern 
Bohemia). 

In central Bohemia, some isolated stands have 
been recorded in the surroundings of the city of 
Příbram (Brdy foothills). In the Křivoklátsko bio- 
sphere reserve, Digitalis purpurea occurs fre- 
quently in clearing communities; however, these 
stands correspond at present to more closed and 
more developed Calamagrostis arundinacea or 
Rubus idaeus stands. 

In the Orlické Hory Mts, stands dominated by 
Digitalis purpurea were observed near Vrchmezi 
Mt. ridge on the Polish border. These stands 
formed a 3-meter-wide border along the road only, 
on stony substrate, but with a species composition 
more or less similar to typical clearing com- 
munities. 

Digitali-Epilobietum occurs frequently in 
many countries of Western Europe - Ireland, 
France, and probably also Great Britain (cf. White 
& Doyle 1982; Rodwell 2000; Lapraz 1967 in 
Tiixen 1971); it is also frequent in the western part 
of Central Europe — Benelux and former West 


Germany (Schwickerath 1944; Westhoff er al. 
1969; Tüxen 1950; Vanden Berghen 1953; Ober- 
dorfer 1978; Pott 1995). Less frequently it occurs 
in eastern Germany, Poland and Austria (Hilbig & 
Wagner 1990; Moravec et al. 1995; Matuszkie- 
wicz 1984; Mucina et al. 1993 etc.). 


ECOLOGY. In the Czech Republic, Digitali 
purpureae-Epilobietum is linked with acidophi- 
lous (fir-) beech forests (association Calamagros- 
tio villosae-Fagetum MikySka 1972, Luzulo- 
Fagetum Meusel 1937) at altitudes of (450) 500- 
800 m. In the Elbe Sandstones this community de- 
scends, in climatic inversion areas of cold valleys, 
to even 250 m. In the Krkonoše and Lužické Hory 
Mts and Ještědský Hřbet Mt. ridge its occurrence 
was reported from ca 660—750 m, although Digi- 
talis purpurea itself ascends in the Krkonoše Mts 
up to 1300-1400 m. However, it has never been 
dominant in mountain areas [also, the lower dis- 
tribution limit of this species in the Czech Repub- 
lic (100-200 m) is significantly lower than the al- 
titude limit of the Digitali purpureae-Epilobie- 
tum]. 

The occurrence of this community is condi- 
tioned by soil moisture and light. Digitali-Epilo- 
bietum covers various kinds of relief — at lower 
levels on some steeper slopes of river valleys, at 
higher altitudes on more or less level or slightly 
undulated areas, and at the highest altitudes on 
sunny slopes. All the sites were found at places 
suffering from significant damage caused by 
human activity — in freshly deforested areas of 
small or large clearings, roadsides, locations of 
collected or burned slash, etc. The sites of this 
community are in moderately warm and/or cold 
climatic areas (see Quitt 1971). 

The soil substrates are mostly mineral-poor 
rocks of crystalline complex (granite, gneiss, 
phyllite), mica slates, Proterozoic and Paleozoic 
slates, silicites, conglomerates, and also palaeor- 
hyolites and poor sediments of the Mesozoic 
(mainly sandstones). Moist, rarely fresh soils of 
oligotrophic cambisol type, at higher altitudes of 
semipodsol type, are very strongly acidic, loamy 
or moderately sandy. At some places this com- 
munity colonizes gravel soils (along roads). In 
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Table 2. Example of soil analyses of Digitali-Epilobietum in the Elbe Sandstones area. 





Exchangeable ions 


Base 








H 
Dene Horizon R meq./100g dry substance Saturation Cato, N S C:N 
cm % % % % 
HO KC Cat  Mg* A Ht £ 
7-12 Aı 3.9 3.0 5.483 0.182 2.830 4.130 44.87 0 0.687 18.909 27.52 
40-45 A2 4.3 3.8 0.126 0.015 0.060 0.086 49.13 0 0.026 0.435 16.73 
80-90 G 4.3 3.8 0.155 0.031 3.585 0.092 4.81 0 0.038 0.432 11.37 





humid climate inversion areas, podsol soils pre- 
vail, sometimes pseudogleyed, with low or very 
low base saturation, low or very low Ca?* content, 
low to moderately high humus content and a high 
or very high C/N ratio (Table 2). This community 
also develops on layers of raw humus. Its occur- 
rence on basalt scree of RüZák hill in the Elbe 
Sandstones (Table 1, rel. 18) is quite exceptional. 
The above-mentioned relevé was recorded at the 
exposed heights, where contact herb-rich beech 
forests are replaced by acidophilous beech forests 
of the association Calamagrostio arundinaceae- 
Fagetum. 


VARIABILITY. In the Czech Republic, two sub- 
associations of the Digitali-Epilobietum can be 
distinguished: Digitali-Epilobietum juncetosum 
effusi (rel. 1-9 in Table 1) and the typical subasso- 
ciation (rel. 10-18). 


1. Digitali-Epilobietum juncetosum effusi Ober- 
dorfer 1978 


ORIGINAL DIAGNOSIS: Oberdorfer (1978): 304-306, Tab. 
131/1b sub Epilobio-Digitalietum purpureae junceto- 
sum effusi. 

TYPE OF THE SUBASSOCIATION NAME: Neuhäuslovä & 
Hartel hoc loco, Tab. 1, rel. 1 (neotypus). 


DIFFERENTIAL SPECIES: Juncus effusus, Agrostis stolo- 
nifera, Carex brizoides, C. canescens, C. remota, Cir- 
sium palustre, Deschamsia caespitosa, Equisetum syl- 
vaticum. 


BRIEF CHARACTERISTICS. Stands of compacted 
and surface-waterlogged soils, differentiated by 
the above-mentioned species. 


DISTRIBUTION. Slavkovský Les Mts, Plzeňská 


Vrchovina upland, Brdy foothills, Elbe Sand- 
stones and Luzické Hory Mts. 


2. Digitali-Epilobietum typicum Oberdorfer 1978 


ORIGINAL DIAGNOSIS. Oberdorfer (1978): 304-306, Tab. 
131/la sub Epilobio-Digitalietum purpureae, reine 
Ausbildung. 

TYPE OF THE SUBASSOCIATION NAME. Schwickerath (1944): 
146, Tab. 35, rel. 1 (holotypus). 


DIFFERENTIAL SPECIES. Missing. 


Characteristics of the typical subassociation 
correspond to those of the association. 


DISTRIBUTION. Elbe Sandstones, Krkonose 
and Lužické Hory Mts, Brdy foothills, Plzeňská 
and Českomoravská Vrchovina uplands. 
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